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DQGZLWKDGYDQFHG,QWHOOLJHQW7UDQVSRUW6\VWHPV,76DSSOLFDWLRQV«)DLUDQGQRQGLVFULPLQDWRU\DFFHVV
WRFRUULGRUVDQGWUDQVKLSPHQWIDFLOLWLHVVKRXOGEHHQVXUHGLQDFFRUGDQFHZLWKWKHUXOHVRIWKH7UHDW\´
7KH 6ZHGLVK /RJLVWLFV )RUXP 7HWUDSODQ  KDV DGYDQFHG WKLV GHILQLWLRQ E\ VWDWLQJ WKDW ³*UHHQ
&RUULGRUV DLP DW UHGXFLQJ HQYLURQPHQWDO DQG FOLPDWH LPSDFW ZKLOH LQFUHDVLQJ VDIHW\ DQG HIILFLHQF\
&KDUDFWHULVWLFVRIDJUHHQFRUULGRULQFOXGH
x VXVWDLQDEOHORJLVWLFVVROXWLRQVZLWKGRFXPHQWHGUHGXFWLRQVRIHQYLURQPHQWDODQGFOLPDWHLPSDFWKLJK
VDIHW\KLJKTXDOLW\DQGVWURQJHIILFLHQF\
x LQWHJUDWHGORJLVWLFVFRQFHSWVZLWKRSWLPDOXWLOLVDWLRQRIDOOWUDQVSRUWPRGHVVRFDOOHGFRPRGDOLW\
x KDUPRQLVHGUHJXODWLRQVZLWKRSHQQHVVIRUDOODFWRUV
x DFRQFHQWUDWLRQRIQDWLRQDODQGLQWHUQDWLRQDOIUHLJKWWUDIILFRQUHODWLYHO\ORQJWUDQVSRUWURXWHV
x HIILFLHQWDQGVWUDWHJLFDOO\SODFHGWUDQVKLSPHQWSRLQWVDVZHOODVDQDGDSWHGVXSSRUWLYHLQIUDVWUXFWXUH
DQG
x DSODWIRUPIRUGHYHORSPHQWDQGGHPRQVWUDWLRQRILQQRYDWLYHORJLVWLFVVROXWLRQVLQFOXGLQJLQIRUPDWLRQ
V\VWHPVFROODERUDWLYHPRGHOVDQGWHFKQRORJ\´
,W LV DSSDUHQW WKDWDQH[SOLFLW DQGZRUNDEOHGHILQLWLRQRI WKH WHUP LV VWLOO UHTXLUHG7KH(8ILQDQFHG
6XSHU*UHHQ SURMHFW DLPV DW DVVLVWLQJ WKH (XURSHDQ &RPPLVVLRQ LQ IXUWKHU GHILQLQJ WKH JUHHQ FRUULGRU
FRQFHSWWKURXJKDFRUULGRUEHQFKPDUNLQJH[HUFLVHXVLQJ.H\3HUIRUPDQFH,QGLFDWRUV.3,V7KHSXUSRVH
RIWKLVSDSHULVWRSUHVHQWWKHPHWKRGRORJ\DQGWKH.3,VDVWKH\KDYHEHHQDSSOLHGLQEHQFKPDUNLQJDVHW
RIVHOHFWHGFRUULGRUV
7KH6XSHU*UHHQSURMHFW
6XSHU*UHHQLVD&RRUGLQDWLRQDQG6XSSRUW$FWLRQ LQWKHFRQWH[WRIWKH(XURSHDQ&RPPLVVLRQ¶VWK
)UDPHZRUN 3URJUDPPH RI 5HVHDUFK DQG 7HFKQRORJLFDO 'HYHORSPHQW 57' 7KH REMHFWLYHV RI WKH
6XSHU*UHHQSURMHFW FRQFHUQ VXSSRUWLQJ WKHGHYHORSPHQWRI VXVWDLQDEOH WUDQVSRUW QHWZRUNVE\ IXOILOOLQJ
UHTXLUHPHQWV FRYHULQJ HQYLURQPHQWDO WHFKQLFDO HFRQRPLFDO VRFLDO DQG VSDWLDO SODQQLQJ DVSHFWV 7KLV
ZLOOEHDFKLHYHGE\
x JLYLQJRYHUDOOVXSSRUWDQGUHFRPPHQGDWLRQVRQJUHHQFRUULGRUVWR(8¶V)UHLJKW7UDQVSRUW/RJLVWLFV
$FWLRQ3ODQ
x FRQGXFWLQJDSURJUDPPHRIQHWZRUNLQJDFWLYLWLHVEHWZHHQVWDNHKROGHUVSXEOLFDQGSULYDWH
x SURYLGLQJDVFKHPDWLFIRURYHUDOOEHQFKPDUNLQJRIJUHHQFRUULGRUVEDVHGRQVHOHFWHG.3,V
x GHOLYHULQJSROLF\UHFRPPHQGDWLRQVDWD(XURSHDQOHYHOIRUWKHIXUWKHUGHYHORSPHQWRIJUHHQFRUULGRUV
DQG
x SURYLGLQJWKH&RPPLVVLRQZLWKUHFRPPHQGDWLRQVFRQFHUQLQJQHZFDOOVIRU57'SURSRVDOVWRVXSSRUW
GHYHORSPHQWRIJUHHQFRUULGRUV
7KH SURMHFW LQYROYHV  SDUWQHUV IURP (XURSHDQ FRXQWULHV 7KH\ LQFOXGH WUDQVSRUW ORJLVWLFV DQG
LQIUDVWUXFWXUHRSHUDWRUVVKLSSHUVHQYLURQPHQWDORUJDQLVDWLRQVDQGDXWKRULWLHVUHVSRQVLEOHIRUVRFLDODQG
VSDWLDO SODQQLQJ FRQVXOWDQWV DFDGHPLD DQG 57' LQVWLWXWLRQV $OWRJHWKHU WKH\ KDYH FRPPLWWHG WR
PRELOLVHUHVRXUFHVRIPRUHWKDQ¼PLOOLRQZLWKWKH(XURSHDQ&RPPLVVLRQFRQWULEXWLQJRQWKHRUGHURI
¼PLOOLRQ7KHWLPHWDEOHRIWKHSURMHFWLV-DQXDU\WR-DQXDU\
7KHSURMHFWFRYHUVDOOVXUIDFHWUDQVSRUWPRGHVURDGUDLOVKRUWVHDVKLSSLQJ666GHHSVHDVKLSSLQJ
'66LQODQGZDWHUZD\WUDQVSRUW,:7DVZHOODVLQWHUPRGDOWUDQVSRUW
3URMHFWZRUN LV RUJDQLVHG LQZRUNSDFNDJHV3URMHFWPDQDJHPHQW%HQFKPDUNLQJ JUHHQ FRUULGRUV
6XVWDLQDEOH JUHHQ WHFKQRORJLHV 	 LQQRYDWLRQV 6PDUW H[SORLWDWLRQ RI ,QIRUPDWLRQ DQG &RPPXQLFDWLRQ
7HFKQRORJ\ ,&7 IORZV 5HFRPPHQGDWLRQV IRU 5	' FDOOV 3ROLF\ LPSOLFDWLRQV DQG'LVVHPLQDWLRQ	
DZDUHQHVVUDLVLQJ2QO\WKHFRUULGRUEHQFKPDUNLQJDFWLYLWLHVKDGEHHQFRPSOHWHGDW WKHWLPHRIZULWLQJ
WKLVDUWLFOHZKLFKIRFXVHVRQWKHUHVXOWVRIWKLVZRUNSDFNDJH7KHUHOHYDQWWDVNVFRQFHUQHGWKHVHOHFWLRQ
RIFRUULGRUVGHILQLWLRQRIWKHEHQFKPDUNLQJPHWKRGRORJ\DQGLQGLFDWRUVLGHQWLILFDWLRQRIFKDQJHVLQWKH
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RSHUDWLRQDO DQG UHJXODWRU\ HQYLURQPHQW WKDW PD\ HQKDQFH RU KDPSHU JUHHQ FRUULGRU GHYHORSPHQW WKH
DFWXDOFRUULGRUEHQFKPDUNLQJDQGGHILQLWLRQRIDUHDVIRULPSURYHPHQW,WLVVWUHVVHGWKDWLVVXHVUHODWHGWR
JUHHQ WHFKQRORJLHV DQG ,&7 DSSOLFDWLRQV DUH HVVHQWLDO LQ JUHHQLQJ WUDQVSRUW FRUULGRUV DQG QR
EHQFKPDUNLQJ H[HUFLVH FDQ EH FRQVLGHUHG FRPSOHWH ZLWKRXW SD\LQJ DWWHQWLRQ WR WKHVH DVSHFWV ,Q WKLV
VHQVHWKHUHVXOWVSUHVHQWHGKHUHDUHRQO\SDUWLDO
&RUULGRUVHOHFWLRQ
$Q LQLWLDO OLVW RI  SRWHQWLDO FRUULGRUV ZDV FRPSLOHG RQ WKH EDVLV RI WKH WUDQV(XURSHDQ WUDQVSRUW
QHWZRUN 7(17 SULRULW\ SURMHFWV WKH SDQ(XURSHDQ WUDQVSRUW QHWZRUN DQG SURSRVDOV PDGH E\ WKH
SURMHFW¶V LQGXVWULDO SDUWQHUV  $IWHU WZR FRQVROLGDWLRQ URXQGV WKH QXPEHU RI FDQGLGDWH FRUULGRUV ZDV
UHGXFHG WR  $ VXUYH\ ZDV FDUULHG RXW WR JDWKHU LQIRUPDWLRQ RQ WKHVH  FRUULGRUV %DVHG RQ WKH
LQIRUPDWLRQJDWKHUHGDQGFULWHULDOLNHFRUULGRUOHQJWKSRSXODWLRQDIIHFWHGIUHLJKWYROXPHW\SHVRIJRRGV
DQG PXOWLPRGDOLW\ QXPEHU DQG VHULRXVQHVV RI ERWWOHQHFNV JHRJUDSKLFDO SUHFRQGLWLRQV WUDQVSRUW DQG
LQIRUPDWLRQ WHFKQRORJ\ XVHG DQG DVVHVVPHQW RI WKH VXSSO\ FKDLQ PDQDJHPHQW D SUHVHOHFWLRQ RI 
FRUULGRUVZDVPDGH$JHRJUDSKLFDQGPRGDOEDODQFHZDVHQVXUHGDPRQJ WKHVHSUHVHOHFWHGFRUULGRUV
7KHDLPDWWKLVVWDJHZDVWRVHOHFWWKHRQHVZLWKWKHKLJKHVW³JUHHQLQJSRWHQWLDO´UDWH




)LJ7KH6XSHU*UHHQFRUULGRUVLQPHWURIRUPDW>6RXUFH,OYHVHWDO@

)XUWKHU LQIRUPDWLRQ ZDV FROOHFWHG RQ WKHVH  SUHVHOHFWHG FRUULGRUV DQG D GHHSHU DQDO\VLV ZDV
SHUIRUPHG WDNLQJ LQWRFRQVLGHUDWLRQ ODQGXVHDVSHFWV OLNH WKHSHUFHQWDJHRIFRUULGRUVXUIDFHFRPSULVLQJ
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XUEDQDQGHQYLURQPHQWDOO\VHQVLWLYHDUHDV7KHDQDO\VLVUHVXOWHGWRDUHFRPPHQGDWLRQRIFRUULGRUVIRU
ILQDOVHOHFWLRQZKLFKZDVSUHVHQWHG WRDVWDNHKROGHUZRUNVKRSHVSHFLDOO\DUUDQJHGIRU WKLVSXUSRVH ,Q
OLQH ZLWK FRPPHQWV UHFHLYHG GXULQJ WKH ZRUNVKRS WKH VHOHFWHG FRUULGRUV ZHUH PRGLILHG E\ DGGLQJ
VHJPHQWVWKDWH[KLELWDGYDQFHG³JUHHQLQJ´FKDUDFWHULVWLFV)LJXUHSUHVHQWVWKLVVHWLQPHWURIRUPDW
,Q DGGLWLRQ WREHLQJJHRJUDSK\ DQGPRGHZLVHEDODQFHG WKH UHVXOWLQJ VHW RI FRUULGRUV FRPSULVHV D
PL[RIHQYLURQPHQWDOO\DGYDQFHGRQHVRQRQHKDQGDQGWKRVHH[KLELWLQJDKLJK³JUHHQLQJSRWHQWLDO´RQ
WKHRWKHUWKXVFRQVWLWXWLQJDVXLWDEOHILHOGIRUWHVWLQJWKHEHQFKPDUNLQJPHWKRGRORJ\DQG.3,V
,W VKRXOGEHPDGH FOHDU WKDW WKH VHOHFWLRQRI WKHVH FRUULGRUVZDVPDGHRQO\ IRU WKHSXUSRVHVRI WKH
6XSHU*UHHQSURMHFWDQGE\QRPHDQVKDV WKLV LPSOLHGDQ\GLUHFWRU LQGLUHFWHQGRUVHPHQW HLWKHUE\ WKH
6XSHU*UHHQFRQVRUWLXPRUE\WKH(XURSHDQ&RPPLVVLRQRIWKHVHFRUULGRUVYLVjYLVDQ\RWKHUFRUULGRU
ZLWK UHVSHFW WR DQ\ FULWHULD HQYLURQPHQWDO HFRQRPLF RU RWKHU 0RUH GHWDLOV RQ 6XSHU*UHHQ FRUULGRU
VHOHFWLRQFDQEHIRXQGDW6DODQQHHWDO
%HQFKPDUNLQJPHWKRGRORJ\DQG.3,V
1R FRUULGRU EHQFKPDUNLQJ H[HUFLVH ZDV LGHQWLILHG LQ WKH OLWHUDWXUH 7KH FORVHVW FDVH FRQFHUQV
EHQFKPDUNLQJRIWUDQVSRUWFKDLQVDQGZDVVWXGLHGE\WKH%(/RJLFSURMHFW.UDPHUHWDO%DVHGRQ
WKLVH[SHULHQFH WKHSURMHFWGHYHORSHGDPHWKRGRORJ\ WKDWFRQVLVWHGRIGHFRPSRVLQJ WKHFRUULGRUXQGHU
H[DPLQDWLRQLQWRWUDQVSRUWFKDLQVEHQFKPDUNLQJWKHVHFKDLQVXVLQJDVHWRI.3,VDQGWKHQDJJUHJDWLQJ
WKHFKDLQOHYHO.3,VWRFRUULGRUOHYHORQHVXVLQJSURSHUZHLJKWVIRUWKHDYHUDJLQJ
7KH LQLWLDO VHW RI .3,V UHVXOWHG IURP D SURFHVV WKDW LQFOXGHG WKH FRPSLODWLRQ RI D JURVV OLVW RI
SHUIRUPDQFH LQGLFDWRUV WKHLU FDWHJRULVDWLRQ LQWR GLIIHUHQW JURXSV DQG WKHLU ILOWHULQJ GXULQJ GHWDLOHG
GLVFXVVLRQV7KHVH.3,VJURXSHGLQILYHDUHDVHIILFLHQF\VHUYLFHTXDOLW\HQYLURQPHQWDOVXVWDLQDELOLW\
LQIUDVWUXFWXUDOVXIILFLHQF\DQGVRFLDOLVVXHVDUHSUHVHQWHGLQ7DEOHEHORZDORQJZLWKWKHLUUHVSHFWLYH
GHILQLWLRQ
:LWKWKHDLPRIVROLFLWLQJIHHGEDFNWKHPHWKRGRORJ\DQGLQLWLDOVHWRI.3,VZHUHSUHVHQWHGLQWKUHH
HYHQWV WZR UHJLRQDO VWDNHKROGHU ZRUNVKRSV DQG D PHHWLQJ RI WKH SURMHFW¶V $GYLVRU\ &RPPLWWHH 7KH
JHQHUDOFRQVHQVXVZDVWKDWWKHPHWKRGRORJ\ZDVLQEURDGWHUPVDFFHSWDEOHDQGWKDWWKH.3,VSURSRVHGE\
WKHSURMHFWFRYHUDOOEDVLF IDFHWVRI WKHSUREOHP+RZHYHU WKHUHZDVDOVRDJHQHUDOVHQVH WKDW.3,VDV
SURSRVHGZHUHWRRDPELWLRXVDQGWKHUHZDVDQHHGWRVLPSOLI\WKHPVRWKDWWKHVHWEHXVHIXO,QWKDWVHQVH
UHGXFLQJWKHVHWRI.3,VWRDPRUHPDQDJHDEOHRQHZDVFRQVLGHUHGDVDGHVLUDEOHRXWFRPH

7DEOH,QLWLDOVHWRI.3,V
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
.3,$5($ ,1',&$725   81,7
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
(IILFLHQF\ $EVROXWHFRVW   ¼WRQQH
  5HODWLYHFRVW   ¼WRQQHNP
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
6HUYLFHTXDOLW\ 7UDQVSRUWWLPH   KRXUV
  5HOLDELOLW\WLPHSUHFLVLRQ  RIVKLSPHQWVGHOLYHUHGZLWKLQDFFHSWDEOHZLQGRZ
  )UHTXHQF\RIVHUYLFH  QXPEHUSHU\HDU
  ,&7DSSOLFDWLRQV   JUDGHGVFDOH
  FDUJRWUDFNLQJ
  RWKHU,&7VHUYLFHV
  &DUJRVHFXULW\   QXPEHURILQFLGHQWVSHUWRWDOQXPEHURIVKLSPHQWV
  &DUJRVDIHW\   QXPEHURILQFLGHQWVSHUWRWDOQXPEHURIVKLSPHQWV
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
(QYLURQPHQWDO &2HT    JWRQQHNP
VXVWDLQDELOLW\ 62[    JWRQQHNP
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  12[    JWRQQHNP
  30    JWRQQHNP
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
,QIUDVWUXFWXUDO &RQJHVWLRQ   DYHUDJHGHOD\KWRQQHNP
VXIILFLHQF\ %RWWOHQHFNV   JUDGHGVFDOH
  JHRJUDSK\
  FDSDFLW\RILQIUDVWUXFWXUH
  FRQGLWLRQRILQIUDVWUXFWXUH
  DGPLQLVWUDWLRQ
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
6RFLDOLVVXHV &RUULGRUODQGXVH
  XUEDQDUHDV   RIEXIIHU]RQH
  VHQVLWLYHDUHDV   RIEXIIHU]RQH
  7UDIILFVDIHW\   IDWDOLWLHV	VHULRXVLQMXULHVSHU\HDUDQG
SHUPLOOLRQWRQQHNP
  1RLVH    RIFRUULGRUOHQJWKDERYHG%
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
 ZHOOWRZKHHODSSURDFK
 VKDSHGE\DUDGLXVRINPDURXQGWKHPHGLDQOLQHRIWKHFRUULGRU
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

)ROORZLQJ DQ LQWHUQDO URXQG RI .3, VFUHHQLQJ D UHYLVHG VHW ZDV SUHVHQWHG WR D WKLUG UHJLRQDO
6XSHU*UHHQ ZRUNVKRS RUJDQLVHG LQ 0DOP| 6ZHGHQ DQG KRVWHG E\ WKH 6ZHGLVK 7UDQVSRUW
$GPLQLVWUDWLRQ7KHDLPZDVWRVHWDEDVLVIRUFROODERUDWLRQZLWKWKHQXPHURXVJUHHQFRUULGRULQLWLDWLYHV
LQWKH%DOWLFUHJLRQDQGWDNHDGYDQWDJHRIDQDXGLHQFHGLUHFWO\RULQGLUHFWO\H[SRVHGWRWKHJUHHQFRUULGRU
FRQFHSW7KH.3,VHWWKDWUHVXOWHGIURPWKLVSURFHVVLVWKHRQHRI7DEOHEHORZ7KLVVHWZDVUHDIILUPHG
DWWKHIRXUWKUHJLRQDOVWDNHKROGHUZRUNVKRSRIWKHSURMHFWLQ6LQHV3RUWXJDO

7DEOH5HYLVHGVHWRI.3,V
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
,1',&$725   81,7
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
5HODWLYHFRVW   ¼WRQQHNP
7UDQVSRUWWLPHRUVSHHG  KRXUVRUNPK
5HOLDELOLW\WLPHSUHFLVLRQ  RIVKLSPHQWVGHOLYHUHGZLWKLQDFFHSWDEOHZLQGRZ
)UHTXHQF\RIVHUYLFH  1XPEHURIVHUYLFHVSHU\HDU
&2HT    JWRQQHNP
62[    JWRQQHNP
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
%HQFKPDUNLQJUHVXOWV
7KH%UHQQHUFRUULGRUH[WHQGLQJIURP0DOP|6(WR3DOHUPR,7ZLWKEUDQFKHVIURP6DO]EXUJ$7
WR7ULHVWH,7WKURXJKWKH7DXHUQD[LVDQGIURP%RORJQD,7WR$WKHQV7KHVVDORQLNL*5WKURXJKWKH
,WDOLDQ DQG *UHHN $GULDWLF SRUWV ZDV VHOHFWHG WR EH H[DPLQHG ILUVW DV D SLORW FDVH IRU WHVWLQJ WKH
PHWKRGRORJ\7KHIROORZLQJVWHSVZHUHIROORZHG
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x WKH%UHQQHUSDVV0XQLFK±9HURQDZDVVHOHFWHGDVWKHFRUULGRU¶VFULWLFDOVHJPHQW
x WKHFDUJRIORZVDORQJWKLVFULWLFDOVHJPHQWZHUHLGHQWLILHGLQOLWHUDWXUH
x DVPDOOQXPEHURIW\SLFDOWUDQVSRUWFKDLQVFRQFHUQLQJW\SLFDOFDUJRHVZHUHVHOHFWHG
x GHWDLOHGLQIRUPDWLRQFRQFHUQLQJWKHVHWUDQVSRUWFKDLQVW\SHRIYHKLFOHVXVHGORDGIDFWRUVHWFZDV
FROOHFWHGIURPVWXGLHVDQGLQWHUYLHZVZLWKWUDQVSRUWVHUYLFHSURYLGHUVDQG
x WKHVHOHFWHG.3,VZHUHHYDOXDWHGIRUHDFKRQHRIWKHVHWUDQVSRUWFKDLQVHPLVVLRQVZHUHHVWLPDWHG
WKURXJKWKH(FR7UDQV,7:RUOGZHEEDVHGWRRO
7KHFKDLQVH[DPLQHGIRUWKH%UHQQHUFRUULGRUDQGWKHFRUUHVSRQGLQJ.3,YDOXHVDUHSUHVHQWHGLQ7DEOH
EHORZ

7DEOH7KH%UHQQHUFRUULGRUFKDLQV
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
7UDQVSRUWFKDLQLGHQWLW\  .H\3HUIRUPDQFH,QGLFDWRUV.3,V
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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W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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
 

7ZR OHYHOV RI DJJUHJDWLRQ ZHUH IRUHVHHQ LQ WKH LQLWLDO PHWKRGRORJ\ 7KH ILUVW RQH FRQFHUQHG WKH
HVWLPDWLRQRIRQHVHWRI.3,YDOXHVIRUHDFKDQGHYHU\VHJPHQWRIWKHFRUULGRUE\DJJUHJDWLQJDOOIORZV
WKDWLQYROYHWKHUHOHYDQWVHJPHQW:HLJKWHGDYHUDJHVZRXOGEHXVHGIRUWKLVDJJUHJDWLRQ7KHUHVSHFWLYH
WUDQVSRUW ZRUN WRQQHNP FDUJR YROXPHV WRQQHV RU RWKHU IORZ FKDUDFWHULVWLFV HJ QXPEHU RI
FRQVLJQPHQWV ZHUH WR EH XVHG DV ZHLJKWV GHSHQGLQJ RQ WKH GHILQLWLRQ RI HDFK .3, +RZHYHU WKH
UHOLDELOLW\RIVXFKDQHVWLPDWHZDVTXHVWLRQHGGXHWRWKHIDFWWKDW
x WKHVDPSOHZDVYHU\WKLQIRUVRPHVHJPHQWVWKHUHZDVRQO\RQHREVHUYDWLRQDQGWKHUHVXOWLQJILJXUH
ZRXOGKDYHOLPLWHGVWDWLVWLFDOYDOXHLIDQ\
x QRWDOORIWKHFKDLQVUHIOHFWHGWKHHQWLUHGRRUWRGRRUWUDQVSRUWDVQHHGHGWRHQVXUHFRPSDUDELOLW\VRPH
RIWKHPFRYHUHGRQO\WHUPLQDOWRWHUPLQDORSHUDWLRQVDQG
x PRVWGDWDZDVFROOHFWHGWKURXJKLQWHUYLHZVDQGUHIOHFWHGSHUVRQDODVVHVVPHQWVZLWKRXWVWULFW
YDOLGDWLRQ
,W ZDV WKXV GHFLGHG WR H[SUHVV FRUULGRU EHQFKPDUNV DV UDQJHV RI YDOXHV WKDW UHVXOWHG IURP WKH
WUDQVSRUWFKDLQGDWDLHPLQLPXPDQGPD[LPXPYDOXHVRIDOOWUDQVSRUWFKDLQOHYHO.3,V7DEOHEHORZ
VXPPDULVHVWKH.3,YDOXHVRIWKH%UHQQHUFRUULGRUSUHVHQWHGE\WUDQVSRUWPRGH

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7DEOH.3,YDOXHVIRUWKH%UHQQHUFRUULGRU
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
.3,V ,QWHUPRGDO 5RDG 5DLO 666
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
&RVW¼WNP ± ± ± 
$YVSHHGNPK ± ± ± 
5HOLDELOLW\ ± ± ± 
)UHTXHQF\QR\HDU ± ± ±  
&2JWNP ± ± ± 
62[JWNP ± ± ± 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

7KHPRVWLPSRUWDQWFRQFOXVLRQRIWKLVH[HUFLVHLVWKHZLGWKRIWKHUDQJHZLWKLQZKLFKVRPH.3,YDOXHV
IOXFWXDWH(YHQDIWHU WDNLQJ LQWRFRQVLGHUDWLRQ WKHGUDZEDFNVPHQWLRQHGDERYHRQHZRXOGH[SHFWPRUH
FRQFLVHHVWLPDWHV
7KHVHFRQGOHYHORIDJJUHJDWLRQLQLWLDOO\IRUHVHHQFRQFHUQHGDQRYHUDOOFRUULGRURUFRUULGRUVHJPHQW
UDWLQJ WKDW ZRXOG FRPELQH DOO.3,V LQWR D VLQJOH QXPHULFDO YDOXH WKURXJK WKH XVH RI UHODWLYH ZHLJKWV
DVVLJQHGWRHDFK.3,7KHUDWLRQDOHIRUVXFKDUDWLQJZDVWRFRSHZLWKLQWHUDFWLRQVEHWZHHQGLIIHUHQW.3,
JURXSVDVLVIRUH[DPSOHWKHFDVHZKHUHPHDVXUHVLQWURGXFHGWRLPSURYHSHUIRUPDQFHLQUHODWLRQWRRQH
DUHD PLJKW KDYH DGYHUVH HIIHFWV RQ DQRWKHU +RZHYHU WKLV DSSURDFK ZDV ODWHU FRQVLGHUHG DV DQ
XQQHFHVVDU\FRPSOLFDWLRQRQWKHJURXQGVWKDW
x WKHZHLJKWVQHHGHGIRUVXFKFDOFXODWLRQYHU\PXFKGHSHQGRQWKHXVHUGLIIHUHQWXVHUVZLOOSURSRVH
GLIIHUHQWZHLJKWV
x LWLVDSROLWLFDOLVVXHEHVWOHIWIRUSROLF\PDNHUVWRGHFLGHDQGKHQFHRQHWKDWZHVKRXOGDYRLG
x ZHLJKWVLIDVVLJQHGPLJKWOHDGWRZURQJLQWHUSUHWDWLRQV
x ZHLJKWVFKDQJHRYHUWLPHHJVRFLDOLVVXHVPLJKWEHFRPHPRUHVLJQLILFDQWLQWKHIXWXUHDQG
x ZHLJKWVZRXOGQRWUHIOHFWFRXQWU\VSHFLILFFKDUDFWHULVWLFVRIWUDQVSRUWRSHUDWLRQV
7KH LVVXH ZDV GLVFXVVHG H[WHQVLYHO\ LQ D 6XSHU*UHHQ ZRUNVKRS RUJDQLVHG LQ 1DSOHV ,WDO\ DQG D
GHFLVLRQZDVUHDFKHGWRH[FOXGHVXFKDWWHPSWIURPWKHPHWKRGRORJ\7KHGHFLVLRQZDVODWHUFRQILUPHGE\
WKHSURMHFW¶V$GYLVRU\&RPPLWWHH
7KH PHWKRGRORJ\ DV LW UHVXOWHG IURP WKH SLORW H[HUFLVH ZDV DSSOLHG IRU EHQFKPDUNLQJ ILYH RWKHU
FRUULGRUV&ORYHUOHDI1XUH\HY6WUDXVV0DUH1RVWUXPDQG6LON:D\/DFNRIGDWDFRPELQHGZLWKWLPH
DQG UHVRXUFH UHVWULFWLRQVGLGQRWSHUPLW WKHH[DPLQDWLRQRI WKH UHPDLQLQJ WKUHHFRUULGRUV )LQLV7HUUDH
7ZR6HDVDQG(GHOZHLVV7KHUHVXOWVDUHVXPPDULVHGLQ7DEOHEHORZ

7DEOH%HQFKPDUNLQJUHVXOWVDOOFRUULGRUV
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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 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
,W LV LPSRUWDQW WR QRWH WKDW WKH UHVXOWV RI 7DEOH  DUH DFKLHYHG XVLQJ WKH (FR7UDQV,7:RUOG ZHE
HPLVVLRQFDOFXODWRUDQGVHOIUHSRUWHGILJXUHV IURPLQWHUYLHZHHVDQG OLWHUDWXUHUHYLHZ$VVXFK WKH\DUH
RQO\LQGLFDWLYH8VLQJRWKHUWRROVDQGPHWKRGVPLJKWKDYHOHGWRGLIIHUHQWUHVXOWV7KHDFFXUDF\SUREOHP
LGHQWLILHGLQWKH%UHQQHUFRUULGRULVFRQILUPHG
7KH FRPSDULVRQ RI UDLO WUDQVSRUW DWWULEXWHV DFURVV FRUULGRUV VKRZV YHU\ KLJK YDULDQFH RI FRVW DQG
UHOLDELOLW\ IRU WKH%UHQQHU FRUULGRUZKLFK UHTXLUHV IXUWKHU LQYHVWLJDWLRQ7KH YHU\ ORZ VSHHG DQG KLJK
HPLVVLRQVRIWKHWUDQV6LEHULDQVHUYLFHLVDOVRQRWLFHDEOHDOEHLWH[SHFWHGGXHWRWKHGLHVHOWUDFWLRQDQGWKH
JDXJHLQFRPSDWLELOLW\SUREOHPDORQJWKLVURXWH7KHZLGHIOXFWXDWLRQRILQWHUPRGDOWUDQVSRUWDWWULEXWHVLV
DOVRLPSUHVVLYHDQGFDQEHH[SODLQHGE\WKHGLIIHUHQWQDWXUHRIVFKHPHVH[DPLQHGLQHDFKFDVH
)XUWKHUPRUH WKHSURMHFWVXUYH\HGWKHVHOHFWHGFRUULGRUVWRLGHQWLI\FRPPRQGHYHORSPHQWDUHDVEHVW
SUDFWLFHVDQGPRVWIDYRXUDEOHDUHDVIRUJUHHQLQJIUHLJKWFRUULGRUV7KHILQGLQJVDUHVXPPDULVHGLQ)LJXUH
EHORZ
&RQFOXVLRQV
7KHZRUNSHUIRUPHGWKXVIDUXQGHUWKH6XSHU*UHHQSURMHFWOHDGVWRWKHIROORZLQJFRQFOXVLRQV
x &RUULGRUEHQFKPDUNLQJLVSRVVLEOHEXWZHQHHGWRVWDQGDUGLVHWKHPHDVXUHPHQWDQGDOORFDWLRQRI
HPLVVLRQVLIZHZDQWWRGHYHORSRSHUDWLRQDO.3,VXVHGIRUEHQFKPDUNLQJSXUSRVHV
x (YHQWKHQWKHGHILQLWLRQRIDFFHSWDEOHOLPLWVIRU.3,YDOXHVUHTXLUHVGXHFRQVLGHUDWLRQRIFRUULGRU
VSHFLILFFRQGLWLRQV7KLVW\SHRIULVNLVHOLPLQDWHGZKHQFRPSDULQJ.3,YDOXHVRYHUWLPHIRUWKHVDPH
FRUULGRU
x 'DWDFROOHFWLRQSURYHVWREHDVHULRXVSUREOHP5HOHYDQWREOLJDWLRQVLPSRVHGE\WKHFRUULGRU
PDQDJHPHQWPLJKWEHDVROXWLRQ7KHIRUPDWLRQRIFRUULGRUVSHFLILFVWDNHKROGHUJURXSVFDQEHKHOSIXO
LQWKLVUHJDUG$XWRPDWHG,&7DSSOLFDWLRQVDEOHWRSURYLGHFDUJRIORZGDWDZLWKRXWFDXVLQJSK\VLFDO
GLVUXSWLRQVRIWKHYHKLFOHIORZVRURWKHUDGPLQLVWUDWLYHERWWOHQHFNVFDQDOVREHRISDUWLFXODU
LPSRUWDQFH
x $JJUHJDWLQJFKDLQOHYHO.3,VWRDVLQJOHVHWRIFRUULGRURUVHJPHQWOHYHORQHVLVSRVVLEOHSURYLGHG
WKDWDQDGHTXDWHVDPSOHRIWUDQVSRUWFKDLQVLVH[DPLQHGXQGHUWKHVDPHFRQGLWLRQV2WKHUZLVHWKHXVH
RIYDOXHUDQJHVLVVXJJHVWHG
x $JJUHJDWLQJFRUULGRUOHYHO.3,VWRDQRYHUDOOFRUULGRUUDWLQJVKRXOGEHRPLWWHGEHFDXVH
q 7KHUHDUHSUREOHPVDVVRFLDWHGZLWKWKHZHLJKWVQHHGHGIRUVXFKFDOFXODWLRQ
q ,WLVDSROLWLFDOLVVXHEHVWOHIWIRUSROLF\PDNHUVWRGHFLGH
x 7KHPXOWLSOLFLW\RIDFWRUVLQYROYHGLQPRGHUQVXSSO\FKDLQVDQGWKHYROXPHRILQIRUPDWLRQWKDWQHHGV
WREHH[FKDQJHGLVRQHRIWKHPRVWLPSRUWDQWEDUULHUVIRUFRPRGDOWUDQVSRUWRSHUDWLRQV
x 7KHKDUPRQLVDWLRQRIWUDQVSRUWLQIUDVWUXFWXUHWHFKQRORJ\RSHUDWLRQVLQWHURSHUDELOLW\DVZHOODVWKH
KDUPRQLVDWLRQRIQDWLRQDOSROLFLHVDQGUHJXODWLRQVLVRIXWPRVWLPSRUWDQFHZKHQDGGUHVVLQJWKH
IUDJPHQWHGQDWXUHRI(XURSHDQWUDQVSRUWQHWZRUNVPDLQO\WKHUDLOURDGVRQH
:RUNRQ WKLV SURMHFW LV RQJRLQJ DQG LV VFKHGXOHG WR FRQWLQXH LQ WKH IRUHVHHDEOH IXWXUH:KDW LV QRW
LQFOXGHG KHUH ZLOO EH UHSRUWHG LQ IXWXUH SXEOLFDWLRQV DQG RQ WKH SURMHFW¶V ZHE VLWH
ZZZVXSHUJUHHQSURMHFWHX  ,Q YLHZ RI LPSRUWDQW SROLF\ LPSOLFDWLRQV DQG RI WKH QHHG RI WKH SROLF\
PDNHUVWREHDEOHWRHYDOXDWHDOWHUQDWLYHVLQDQHIIHFWLYHZD\PHWKRGVDQGWRROVVSHFLILFDOO\GHVLJQHGWR
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WDFNOHVXFKSUREOHPVVHHPPRUHUHTXLUHGWKDQHYHU,WLVKRSHGWKDWZRUNVXFKDVWKHRQHGHVFULEHGKHUHLQ
ZLOOKHOSWRZDUGWKDWJRDO
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$FNQRZOHGJHPHQWV
7KH ZRUN UHSRUWHG KHUHLQ ZDV VXSSRUWHG LQ SDUW IURP (8 SURMHFW 6XSHU*UHHQ JUDQW DJUHHPHQW
75(1)375 ³683(5*5((1´ $ VKRUWHU YHUVLRQ RI WKLV DUWLFOH KDV EHHQ VXEPLWWHG IRU
SXEOLFDWLRQ LQ ³(XURSHDQ &RUULGRU 3URMHFWV ± 7UHQGV 6WUDWHJLHV DQG 3UDFWLFHV LQ IUHLJKW WUDQVSRUW DQG
ORJLVWLFV´DERRNHGLWHGE\WKH7UDQVSRUW/RJLVWLFV5HVHDUFK*URXSRIWKH:LOGDX7HFKQLFDO8QLYHUVLW\
RI $SSOLHG 6FLHQFHV 7KH DVVLVWDQFH RI 5HLQ -ULDGR DQG )OHXU %UHXLOOLQ ERWK 3URMHFW 2IILFHUV DW WKH
(XURSHDQ&RPPLVVLRQ'*029(IRUWKHLUWHFKQLFDODQGDGPLQLVWUDWLYHVXSSRUWDQGIRUWKHLUDGYLFHLQ
JHQHUDO LV JUDWHIXOO\ DFNQRZOHGJHG:H DUH DOVR WKDQNIXO WR DOSKDEHWLFDOO\ 6HUJLR %DUEDULQR 1LNODV
%HQJWVVRQ%LDQFD%\ULQJ&KDUD*HRUJRSRXORX(YHQ$PEURV+ROWH&KULVWRSKHU3nOVVRQ.RQUDG3W]
6DQQL5|QNN|$QGHUV6M|EULV$QGUHD6FK|Q 3DQRV7VLOLQJLULV$XG0DULW:DKO WKHPHPEHUVRI WKH
SURMHFW¶V$GYLVRU\&RPPLWWHHDQGQXPHURXVRWKHU LQGLYLGXDOVSHUKDSV WRRPDQ\ WRPHQWLRQE\QDPH
IRUWKHLUKHOS
5HIHUHQFHV

(XURSHDQ&RPPLVVLRQ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)UHLJKW7UDQVSRUW/RJLVWLFV$FWLRQ3ODQ&RPPXQLFDWLRQIURPWKH&RPPLVVLRQ&20
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